A reinvestigation of cobalt-corrole-triphenylphosphine complexes has yielded an unexpectedly subtle picture of their electronic structures. UV-vis absorption spectroscopy, skeletal bond length alternations observed in X-ray structures, and broken-symmetry DFT 
Cobalt insertion into corroles has traditionally been accomplished in alcoholic solvents, particularly such as methanol, in the presence of the axial ligand. 31,32,32,33 ,44,45,46 Several of the free-base corroles needed in this study, including H3[TpXPC] (X ≠ CF3) and all H3 [Br8TpXPC] ligands, however, were found to be poorly soluble in methanol. The use of THF avoided the solubility problems and complete Co insertion took place smoothly at 45-50 °C in about 90 min for both the TpXPC and Br8TpXPC series.
For the rhodium corroles reported here, an essentially new synthetic protocol was devised.
A first attempt, inspired by a similar method used by Gray et. al. 47 for the preparation of iridium- complexes. 48 Proof of purity and composition of the products came from clean thin-layer chromatograms, ESI-MS, fully assigned diamagnetic 1 H NMR spectra, elemental analyses for all new compounds that withstood warming and rigorous drying, and, for three compounds, singlecrystal X-ray structures. Tables 1 and 2 list key crystallographic data and geometrical parameters, respectively. A summary of pertinent structural data from the literature is given in Table 3 .
The Co-N and Rh-N bond distances in the structures obtained here are in good accord
with literature values (Table 3) . 49 The Co-N distances (~1.88 ± 0.01 Å) are about 0.08-0.09 Å shorter than the Rh-N distances (~1.965 ± 0.01 Å), which is somewhat smaller than the differences in Shannon-Prewitt ionic radii for the two low-spin M(III) ions (Co 54.5 Å, Rh 66.5 Å) 50, 51 and in Pyykkö's single-bond covalent radii (Co 1.11 Å, Rh 1.25 Å). 52 Comparison with non-corrole X-ray structures suggests that these discrepancies largely reflect unusually short Rh-N distances in Rh corroles, evidently a result of the sterically constricted nature of the corrole N4
cavity. Careful examination of the M-N4, M-Cα8, and M-Cβ8 displacements and saddling dihedrals shows that the macrocycle conformation is planar to slightly saddled for the majority of the Co complexes and mildly domed for the Rh complexes (Table 3) . Both the Co and Rh corroles, however, exhibit similar M-N4 out-of-plane distances, ~0.26-0.28 Å for Co and ~0.27-0.31 Å for Rh. 35, 45 The crystal packing of the complexes varies; thus, both partially cofacial dimers (e.g., Figure 2b ) and unstacked (e.g., Figure 2e ) are observed for different complexes. 8 Table 3 . Comparison of key distances (Å) and dihedrals (χ1 -χ3) for Co/Rh-corrole-PPh3 complexes reported in the literature. essentially invariant with respect to the para substituent X. 5 Against this backdrop, the optical spectra of the Group 9 metallocorroles described here ( Figure 3 and Table 4 ) make for an interesting story. Soret maxima of the latter series are much more muted than those in the former. 19 , 20 As noted before, the lack of substituent sensitivity of the Soret maxima in the brominated series most likely reflects the inability of the meso-aryl groups to conjugate with the corrole as a result of the steric constraints imposed by the β-bromines. (e) Electrochemistry. 58 Table 5 lists the redox potentials for the various complexes studied and Figure [TpXPC]} -. 59 The fact that the Co complexes are substantially easier to reduce than their Rh analogues is consistent with the greater accessibility of the Co(II) state, as revealed by the DFT calculations. The Co K-pre-edge region, which arises from electric-dipole-forbidden, quadrupoleallowed 1s→3d transitions, affords important information about the metal site symmetry and the ligand field strength. 65 The expanded pre-edge region (bottom inset, (g) X-ray emission spectroscopy. 66, 67 To determine the electronic structure of The spectra consist of the Co Kβ1,3 and the Co Kβ´ features, with the Co Kβ´ feature gaining intensity via 3p-3d exchange interactions. These features are strongly influenced by the number of unpaired electrons at the Co center. 69 In the case of S = ½ Co(II), the unpaired 3d electron results in a small increase in the Co Kβ´ intensity at ~7638 eV and a splitting of the Kβ´ and the Kβ1,3 features. This latter results in a blueshift of the Kβ1,3 feature, as may be seen for Co [TPP] in Figure 8 , thus affording a means for distinguishing between S = ½ Co(II) and S = 0 Co(III). Figure 8 ) reflects large differences in metalligand interactions among the four complexes, consistent with differences in both ligand type and coordination number. 71 
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The apparent discrepancy between XAS rising-edge shift and the energy of the XES as detailed in the experimental section. TDDFT calculations were also carried out to calculate the Co 1s→3d transitions and were found to yield a reasonably good simulation of the experimental Co K pre-edge XAS spectra, as shown in Figure 9 . The above experimentally calibrated DFT calculations provided the Co 3d contributions to the eg orbitals via the Löwdin method and thereby also the Stevens orbital reduction factors (Table 6 ). SmartProbe in CDCl3 and referenced to residual CHCl3 (7.26 ppm), all at room temperature.
High resolution Electrospray Ionization (HR-ESI) mass spectra were recorded on an LTQ
Orbitrap XL spectrometer.
Synthesis of cobalt-triarylcorrole-triphenylphosphine complexes. A detailed
procedure is described below for the synthesis of cobalt-tris(4-trifluoromethylphenyl)corroletriphenylphosphine, Co[TpCF3PC](PPh3). A similar procedure was also followed for synthesis of the other Co complexes, except for details of the chromatographic purifications, which are specified separately. Cobalt corroles with electron-donating para-substituents (X = Me and OMe) were found to be somewhat unstable in contact with the silica gel used for column chromatography, which may have led to comparatively lower yields for these complexes. Needle-shaped X-ray quality crystals were obtained by slow diffusion of MeOH vapour into a concentrated CHCl3 solution of the complex over one week.
Synthesis of Co[TpCF3PC](PPh3

Synthesis of Co[Br8TPC](PPh3).
Silica gel column chromatography with 3:1 nhexane/CH2Cl2 followed by PLC with 2:1 n-hexane/CH2Cl2 as eluent afforded pure Synthesis of rhodium-corrole-triphenylphosphine complexes. A detailed procedure is described below for the synthesis of rhodium-tris(4-trifluoromethylphenyl)corroletriphenylphosphine complex, Rh[TpCF3PC](PPh3). A similar procedure was also followed for synthesis of the other Rh complexes, except for the optimum methods for chromatographic purifications, which are specified separately. Recrystallization from hexane afforded the pure product (0.008g, 0.007 mmol, 52% X-ray quality crystals were obtained by slow diffusion of n-heptane vapour into a concentrated benzene solution of the complex over one week.
Synthesis of Rh
25
Crystal Structure Determination. X-ray diffraction data were collected on beamline 11.3.1 at the Advanced Light Source. Single crystals were selected and coated in protective oil, before being transferred onto a MiTeGen kapton micromount and transferred to a Bruker D8 diffractometer fitted with a PHOTON100 CMOS detector operating in shutterless mode. The samples were cooled to 100(2) K in a nitrogen stream provided by an Oxford Cryostream 800
Plus. Diffraction data were collected using a synchrotron radiation monochromated using a silicon (111) crystal to λ = 0.7749(1) Å. The structures were solved using dual space methods using SHELXT 75 and refined on crystal monochromator for energy selection. The M0 mirror was not employed and the monochromator was detuned by ~55% to eliminate contributions from higher harmonics. All complexes were measured as solids ground to a homogenous powder in a BN matrix. The sample was placed in Al spacers and wrapped in Kapton tape. During data collection, the samples were maintained at a constant temperature of ~10-15 K using an Oxford liquid He cryostat. Co K-edge EXAFS data were measured to k = 15 Å -1 (transmission mode) using ion-chamber detectors.
Internal energy calibration was accomplished by simultaneous measurement of the absorption of a Co-foil placed between the second and third ionization chambers situated after the sample. The data was calibrated to the first inflection point of the Co foil (7709.5 eV). The energy calibration, background correction, data averaging and normalization was accomplished with ATHENA, which is part of the Demeter software package version 0.9.24. 81 The pre-edge region of the data sets were fit using Peak-Fit (SigmaPlot).
X-ray emission data collection and analysis. Co K-edge XES spectra were measured on the 54-pole, 1-Tesla wiggler beamline 6-2. A liquid-nitrogen-cooled double crystal Si(111) monochromator was used to set the incident energy at 9 keV. Vertical and horizontal focusing mirrors were used to achieve a beam size of 150 x 400 mm. Energy calibration was achieved with a Co foil. The first inflection point of the foil spectrum was set at 7709.5 eV. Kβ X-ray emission spectra were measured using the 533 reflection of five spherically bent Si crystal analyzers in combination with a silicon drift detector aligned in a Rowland geometry, as previously described. 82 The overall energy bandwidth of the X-ray emission spectrometer was ~1.5 eV. The data were normalized with respect to the Kα line intensity. The Kβ1,3 and the Kβvalence spectra were recorded separately using different regions with significant overlap between the two regions for accurate merging of the two datasets. A higher number of Kβvalence scans were required to achieve similar signal quality.
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